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Abstract
Background: Any hypothesis in longitudinal studies may be affected by attrition and poor response rates. The MRC
Cognitive Function and Ageing study (MRC CFAS) is a population based longitudinal study in five centres with identical
methodology in England and Wales each recruiting approximately 2,500 individuals. This paper aims to identify potential
biases in the two-year follow-up interviews.
Methods: Initial non-response: Those not in the baseline interviews were compared in terms of mortality to those who
were in the baseline interviews at the time of the second wave interviews (1993–1996). Longitudinal attrition: Logistic
regression analysis was used to examine baseline differences between individuals who took part in the two-year
longitudinal wave compared with those who did not.
Results: Initial non-response: Individuals who moved away after sampling but before baseline interview were 1.8 times
more likely to die by two years (95% Confidence interval(CI) 1.3–2.4) compared to respondents, after adjusting for age.
The refusers had a slightly higher, but similar mortality pattern to responders (Odds ratio 1.2, 95%CI 1.1–1.4).
Longitudinal attrition: Predictors for drop out due to death were being older, male, having impaired activities of daily
living, poor self-perceived health, poor cognitive ability and smoking. Similarly individuals who refused were more likely
to have poor cognitive ability, but had less years of full-time education and were more often living in their own home
though less likely to be living alone. There was a higher refusal rate in the rural centres. Individuals who moved away or
were uncontactable were more likely to be single, smokers, demented or depressed and were less likely to have moved
if in warden-controlled accommodation at baseline.
Conclusions: Longitudinal estimation of factors mentioned above could be biased, particularly cognitive ability and
estimates of movements from own home to residential homes. However, these differences could also affect other
investigations, particularly the estimates of incidence and longitudinal effects of health and psychiatric diseases, where the
factors shown here to be associated with attrition are risk factors for the diseases.
All longitudinal studies should investigate attrition and this may help with aspects of design and with the analysis of specific 
hypotheses.
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Background
Attrition can be defined as the loss of relevant individuals
occurring after definition of the population to be included
in a study. The first stage of attrition is non-response, a
loss of subjects to recruitment and baseline data collec-
tion. Data on non-responders is not easily accessed [1]
and assessment of non-response bias often depends on
the availability of routine demographic data.Dropout of
subjects who participated in the baseline data collection
but are not followed up is the second stage of attrition.
Dropout can be composed of four types: death, contact
failure, inability to respond or refusal to respond. Predic-
tors for attrition are usually investigated using baseline
data. Investigation and adjustment for attrition needs to
consider any risk factors that may be associated with the
outcome of interest in each particular study and how these
risk factors might be associated with different types of
attrition [2,3]. Knowledge of the patterns of attrition is
helpful to improve response rates and for effective exami-
nation of the extent of any attrition bias [2]. Only a few
large longitudinal studies have treated all four different
components of dropout separately [4,5].
There have been numerous factors that have been associ-
ated with increased mortality. Sociodemographic factors
include being male, old, low education and living in an
institution [2,5-9]. Social networking factors include
fewer social supports (if male), using informal and formal
support and less variety of pursuits (i.e. activities, hobbies
or interests) [5,8,10]. Physical and mental health factors
include having functional difficulties, poor self-reported
health, cognitive impairment and major disease [2,5,7-
9,11]. The associations of mortality with education and
major disease are not independent of cognition and phys-
ical functioning [6,7].
Refusal dropout has not been consistently related to any
factor [4]. Investigation of non-contact attrition has con-
sistently shown worse physical and psychological health
in movers than continuing responders, and sometimes
suggested increased age for movers [4,5,12]. In studies
where contact failure, inability to respond and refusal to
respond have been grouped together dropouts are older,
cognitively impaired and live alone [2,4,13-17]. Generic
attrition has been linked to many demographic, social
and health factors including being female (occasionally),
fewer years of education, single, living with others, in
urban areas, in rented accommodation, or in better qual-
ity housing, smoking, lower income, low social participa-
tion, poor functioning, poor self-reported health, more
chronic illnesses and depression [2,4,5,13,14,16,17].
Studies of attrition come from a variety of settings and use
a variety of methods. Some have investigated factors using
only univariate analyses [8-12,18-20] which may account
for the number of different factors found. However, even
studies where multivariable analysis was used suggest that
drop-out is a complex process that can be independently
linked to more than one factor [2,5,7,13,14,21-26]. See
Chatfield et al. [27] for a systematic review of factors
related to attrition in large population-based longitudinal
studies of the elderly.
The aim of the MRC Cognitive Function and Ageing Study
(MRC CFAS) is to estimate incidence and longitudinal
effects of many disorders [28]. The study is currently
beginning to publish the hypotheses that require the lon-
gitudinal data. Hence the potential for bias in the
respondents at the second wave of interviewing (the inci-
dence wave) needs to be evaluated [29]. The analysis pre-
sented in this paper aims to investigate three points.
Firstly, was the original sample representative of the cen-
tres concerned. Second, which characteristics measured in
the original prevalence screen were predictive of non-
response for the second wave interview. Third, whether
the dropout resulted in bias for the estimates of incidence
and longitudinal estimates of disease.
Methods
MRC CFAS is a population based longitudinal study pri-
marily of dementia, but also of other disorders and their
potential risk factors. The initial phases of the study have
been described in detail elsewhere [28,29] briefly five cen-
tres in England and Wales (East Cambridgeshire, Gwyn-
edd, Newcastle-upon-Tyne, Nottingham and Oxford)
with identical methods were used to obtain approxi-
mately 2,500 screening interviews in each centre. All cen-
tres except Gwynedd obtained the population
information from the appropriate Family Health Service
Authorities (FHSA); all individuals aged 64 and over on
defined dates were enumerated. Population based sam-
ples stratified to ages 65–74 years and 75 and above were
taken to achieve the 2,500 interviews at each centre. In
Gwynedd the FHSA could not release names and
addresses for sampling and hence enumeration was
undertaken by searching records in GP surgeries and
ascertainment based on surgery size. All individuals who
were enumerated (n = 18017) have been flagged at the
Office of National Statistics (ONS) for deaths and emigra-
tions. Of these 17591 (98%) were successfully matched
against their NHS service register records. At wave one an
initial screening interview on all individuals was
attempted, followed by a more detailed assessment inter-
view on a 20% sub-sample of the respondents, biased
towards the cognitively frail. One year later half of these
assessed respondents were seen again and then at two
years (wave 2) all respondents (screen only and assessed
groups) were re-interviewed again using the two-phase
sampling technique (see figure 1, the CFAS main papersBMC Public Health 2004, 4 http://www.biomedcentral.com/1471-2458/4/12
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[28,29] and website [30] for more information). Once an
individual had refused to be interviewed they were not
recontacted.
Structured interviews were undertaken in the respondent's
own home by trained interviewers using computer-
assisted interview. The screen interview collected informa-
tion about demographics including marital status and
educational ability, socio-economic factors (including
Social Economic Group [31]), social support [32], cogni-
tive impairment (measured using Mini Mental State
Examination [33]), functional ability (ADL and IADL and
the Townsend Activities of daily living score [34,35]), org-
anicity section of the Geriatric Mental State (GMS [36]),
chronic diseases (including heart disease, cerebrovascular
disease, Rose angina scale and intermittent claudication
[37]), emotional problems (self-reported depression and
anxiety), endocrine disorders and other disorders thought
to influence dementia risk [38]), self-perceived health and
diseases of first degree relatives. A 20% subsample using
different sampling fractions based on age, centre and cog-
nitive ability were selected for a more detailed diagnostic
interview with the full mood and organicity sections of
the GMS Automated Geriatric Examination for Computer
Assisted Taxonomy (AGECAT [36]).
Data from the study have been released in stages. Version
6.2 of the data has been used for this analysis and infor-
mation from ONS for deaths, loss to follow-up and emi-
grations has been censored at 31 December 2000.
At each interview stage individuals were classified as
undertaking that interview successfully and, if not, rea-
sons for non-response were ascertained. Once an individ-
ual had refused an interview or moved away they were not
contacted again, however individuals could temporarily
Flow chart of individuals at the time of the second wave interviews Figure 1
Flow chart of individuals at the time of the second wave interviews. D: Died. R: Refused. M: Moved or uncontactable.
(A0) PREVALENCE
ASSESSMENT
N=2640
(A2) INCIDENCE 
ASSESSMENT
N=1463
(S2) INCIDENCE SCREEN
N=7175 * 55 Individuals re-entered
(C2) COMBINED SCREEN
AND ASSESSMENT
N=1651
MRC CFAS 
STUDY DESIGN
(S0) PREVALENCE SCREEN
N=13004
D: 831 (9%) 
R: 1362 (15%)
M: 134 (1%)
D: 67 (2%) 
R: 831 (23%)
M: 19 (1%)
D: 471 (17%) 
R: 483 (18%)
M: 35 (1%)
D: 36 (2%) 
R: 336 (18%)
M: 0 (0%)BMC Public Health 2004, 4 http://www.biomedcentral.com/1471-2458/4/12
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say the interview was 'not convenient' and these were re-
contacted at the next wave. Individuals who were unable
to undertake the complete interview could have some sec-
tions completed by a proxy. In addition to drop out due
to refusal or non-contact, individuals died between the
stages. Exact dates of death for these individuals have been
ascertained by ONS. The three aims have been investi-
gated using two separate analyses. The first examined
whether the initial wave 1 interviewed sample has a simi-
lar mortality at the end of wave 2 as those who moved or
refused to be interviewed at wave 1 (are the longitudinal
results biased by the initial non-response?). In this analy-
sis individuals are classified as dead or still available for
follow-up at the date the second wave of interviewing fin-
ished (dependent on the centre and original date of inter-
view). The second analysis examines whether there are
differences in the baseline interview characteristics for
those who completed wave 2 and those who did not. In
this analysis individuals are classified throughout the
whole second wave interview process, but censored at the
point of contact for the second interview (whether suc-
cessful or not) and therefore there are less deaths than if
the entire second wave time period is included.
It is possible that different types of drop out between
waves have different effects. Predictors of drop out have
been considered in three separate models for death,
refusal and non-contact. The analysis presented compares
rates for these three groups using comparison of propor-
tions. Items that may predict drop out between waves
have been investigated using logistic regression. Due to
the study size odds ratios of <0.67 or >1.5 have been used
for indication of important factors (except in the analysis
of factors described in previous literature). This is to
ensure that only meaningful differences that are statisti-
cally significant remain and that epidemiologically trivial
results are discounted. Variables with more than two lev-
els have been examined for a trend in the odds ratios with
the similar limits on the indication of importance. The
study design stratified the sample by ages 65–74 and 75
and above in equal numbers and hence all analyses are
adjusted for age, regardless of whether there is an age
effect. Other demographic variables such as sex and centre
were included when this helped to stabilise the model,
but are not used in describing the difference in dropout. A
full model for each dropout type that included not only
those factors found within the data, but also the effects
found in the literature has additionally been fitted and the
results described. Confidence intervals for estimates
where there is no natural reference category have been cal-
culated using Floating Absolute Risks, which avoid the use
of an arbitrary reference category [39]. The confidence
intervals apportion the overall error, using the variance/
covariance matrix, to each level of the categorical variable
enabling direct comparison of any value with another.
Results
MRC CFAS identified 20234 individuals whose data could
potentially be eligible for inclusion in the study (table 1).
FHSA errors, duplicates and over sampling for an inflated
Table 1: Audit trail of individuals into the MRC CFAS study
Cambridge Gwynedd Newcastle Nottingham Oxford Total
Ascertained 3601 4654 3700 4100 4179 20234
Died before 
sample date
75 (2) 32 (1) 10 (<1) 9 (<1) 18 (<1) 144 (1)
Moved before 
sample date
24 (1) 10 (<1) 25 (1) 33 (1) 155 (4) 247 (1)
Duplicates 14 (<1) 17 (<1) 0 (0) 6 (<1) 6 (<1) 43 (<1)
Wrong area 0 (0) 0 (0) 196 (5) 0 (0) 18 (<1) 214 (1)
DOB incorrect 9 (<1) 15 (<1) 4 (<1) 3 (<1) 3 (<1) 34 (<1)
In scope 3479 (97) 4580 (98) 3465 (94) 4049 (99) 3979 (95) 19552 (97)
Language 
ineligible
0 (0) 16 (<1) 3 (<1) 27 (1) 2 (<1) 48 (<1)
GP refusal 0 (0) 24 (1) 32 (1) 69 (2) 7 (<1) 132 (1)
Relative 0 (0) 0 (0) 1 (<1) 0 (0) 0 (0) 1 (<1)
Never found 14 (<1) 75 (2) 160 (5) 70 (2) 98 (2) 417 (2)
Over sampled 0 (0) 752 (10) 67 (2) 565 (14) 19 (<1) 1403 (7)
Available 3465 (100) 3713 (81) 3202 (92) 3318 (82) 3853 (97) 17551 (90)
Dead 190 (5) 203 (5) 188 (6) 185 (6) 260 (7) 1026 (6)
Refused 641 (18) 807 (22) 484 (15) 521 (16) 813 (21) 3266 (19)
Moved 33 (1) 78 (2) 6 (<1) 98 (3) 40 (1) 255 (1)
Screened 2601 (75) 2625 (71) 2524 (79) 2514 (76) 2740 (71) 13004 (74)
Numbers (percentage, calculated from previous total in bold).BMC Public Health 2004, 4 http://www.biomedcentral.com/1471-2458/4/12
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estimate of refusal rate resulted in 2085 individuals who
were never contacted. A further 132 individuals were iden-
tified from GP practices that had refused access to their
patients; hence contact was attempted for 18017 individ-
uals. Forty-eight individuals were ineligible as they did
not speak sufficient English (or Welsh in Gwynedd) and
one as they were related to the study team. A further 417
individuals were never traced; the majority had left one
GP practice and not re-registered with a new address with
a new GP. Of the 17551 eligible individuals contacted
74% were successfully interviewed with similar rates seen
at each of the five centres. At the end of December 2000
(version 6.1 of the data) the vital status of all individuals
as reported by ONS was 8943 (51%) alive and traced,
8537 (49%) were dead, 24 (<1%) had emigrated and 87
(<1%) had lost their NHS registration.
Initial non-response and longitudinal bias
All individuals were classified as to whether they were
alive or dead at the end of the second wave interview proc-
ess (between 1994–1996 depending on centre and year of
first interview), to ascertain whether those who undertook
the first wave interview (prevalence screen) had similar
death rates to those who refused or who had moved. Table
2 details each of the follow-up categories, whether they
were successfully traced by ONS and whether they were
alive or dead by the second stage. The death rates are sim-
ilar between those seen at the wave 1 interview and those
who refused (17% versus 20%, difference 3%, 95% Con-
fidence Interval (CI) 2–5%). There is a higher death rate
in those individuals who had moved prior to the wave 1
interview (27% versus 17%, difference 10%, 95% CI 4–
16%). Only 2 out of the 417 never found were traced by
ONS and both were still alive.
Longitudinal response
The full audit trail, to wave 2 interview, of the 13,004 indi-
viduals who completed the wave 1 interview is also shown
in table 2. Sixty eight per cent (8826) of these individuals
successfully completed the wave 2 interviews. Of the 4178
that did not complete the interview process 1502 (36%)
died, 2490 (60%) refused and 181 (4%) moved. The base-
line characteristics of these individuals are compared in
table 3. Many of the characteristics seem to show differ-
ences between the types of loss between waves, but uni-
variate analyses would show too many factors as
associated with attrition. The characteristics shown in this
table have been included in a multivariable model using
stepwise logistic regression if the factors showed increased
or reduced risk from an unadjusted analysis (table 4). As
stated previously only odds ratios of <0.67 or >1.5 have
been considered. A final model has also been fitted that
adds the factors that have been reported to be related to
dropout from the literature to the best model from the
data.
Drop-out due to death
Individuals were more likely to dropout due to death if
they were older, male, smoked, had lower (or missing)
cognitive impairment as measured by MMSE, functional
ability as measured by ADL impairment or missing ADL
score, or fair/poor (or missing) self perceived health (table
4). This compares well with the previous literature, how-
ever no effect of self reported depression (Odds ratio (OR)
Table 2: Potential bias in the non-responders from the original sample and wave 2 interviews
Cambridge Gwynedd Newcastle Nottingham Oxford Total
Refused wave 1 641 807 484 521 813 3266
Traced 641 806 482 518 808 3255
Died 123 (19) 155 (19) 115 (24) 93 (18) 177 (22) 663 (20)
Moved before wave 1 33 78 6 98 40 255
Traced 29 70 6 86 39 230
Died 10 (34) 13 (19) 1 (17) 27 (31) 11 (28) 62 (27)
Wave 1 interview complete 2601 2625 2524 2514 2740 13004
Traced 2600 2622 2520 2510 2736 12988
Died 437 (17) 384 (15) 482 (19) 409 (16) 525 (19) 2237 (17)
Wave 2 status of those in wave 1
Wave 2 interview complete 1720 (66) 1703 (65) 1707 (68) 1733 (69) 1963 (72) 8826 (68)
Died+ 253 (10) 238 (9) 244 (10) 277 (11) 268 (10) 1280 (10)
Died and Refused 41 (2) 56 (2) 54 (2) 31 (1) 32 (1) 214 (2)
Died and Moved 0 (0) 2 (<1) 3 (<1) 2 (<1) 1 (<1) 8 (<1)
Refused 560 (22) 590 (22) 471 (19) 431 (17) 438 (16) 2490 (19)
Moved 27 (1) 36 (1) 45 (2) 37 (1) 36 (1) 181 (1)
+ Five individuals are excluded as they were reported to have died, but death has not been confirmed by ONSBMC Public Health 2004, 4 http://www.biomedcentral.com/1471-2458/4/12
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1.0 95% Confidence interval (CI) 0.8–1.2) or level of edu-
cation (OR 1.0 95% CI 0.9–1.2) was found on dropout
due to death in our respondents (even when controlling
for cognitive ability).
Drop-out due to refusal
Individuals who refused were also more likely to have a
lower/missing MMSE. Individuals were less likely to
refuse if they had more full-time years of education and as
the accommodation became more dependent. There was
a notable difference between the centres with Cambridge-
shire and Gwynedd, the two rural centres, having the
highest likelihood of refusal (table 4). The literature find-
ings of low social class (OR 1.1 95% CI 1.1–1.3), living
with others (OR 1.4 95% CI 1.2–1.5), being young or
female (OR 1.3 95% CI 1.2–1.5) were all confirmed as
being associated with refusal in our data, albeit some with
weak, but significant effects. However, neither chronic dis-
ease (OR 0.9 95% CI 0.8–0.9) nor self-reported depres-
sion (OR 0.9 95% CI 0.9–1.1) were associated with
refusal.
Drop-out due to moving/non-contact
Individuals were more likely to move between first and
second interview if they had symptoms suggestive of
dementia or were unable to complete the cognitive assess-
ment, were single, smokers, or had self-reported depres-
sion. They were less likely to move if they lived in warden-
controlled accommodation (table 4). The potential fac-
tors from the literature associated with having moved or
being uncontactable were not all associated with loss in
our data, e.g. being functionally impaired (OR 1.1 95% CI
0.7–1.9), cognitively impaired (OR 1.3 95% CI 0.4–4.0)
though they may have failed to reach conventional
significance due to small numbers. Emotional problems
(primarily depression and anxiety) (OR 1.5 95% CI 1.1–
2.2) were associated with moving once again, but this
effect was better measured by the subset of individuals
with depression (table 4) rather than the complete group
with emotional problems.
We have also investigated all non-mortality drop-out
without subclassification and this has shown that, as with
other studies, individuals who are cognitively impaired,
Table 3: Number (%) of respondents by status at wave 2 interview and characteristics measured at baseline. Missing data excluded
Total In wave 2 Not in wave 2 Reason not in wave 2
Died Refused Moved
Total 13004 8826 4178 1502 2704 189
Centre: Cambridge 2601 (20) 1720 (19) 881 (21) 294 (20) 601 (22) 27 (14)
Gwynedd 2625 (20) 1703 (19) 922 (22) 296 (20) 646 (23) 38 (20)
Newcastle 2524 (19) 1707 (19) 817 (19) 301 (20) 525 (19) 48 (25)
Nottingham 2514 (19) 1733 (20) 781 (19) 310 (21) 462 (17) 39 (21)
Oxford 2740 (21) 1963 (22) 777 (18) 301 (20) 470 (17) 37 (20)
Women 7847 (60) 5230 (59) 2617 (63) 826 (55) 1818 (67) 105 (56)
Age: [Median (IQR)] 75 (70–80) 74 (69–79) 77 (71–82) 80 (75–85) 75 (70–80) 75 (69–81)
Married or cohabiting 6445 (50) 4519 (52) 1926 (47) 579 (41) 1347 (51) 78 (41)
Residential Home 593 (5) 251 (3) 342 (8) 268 (18) 98 (4) 7 (4)
Social class IV/V 2547 (20) 1567 (18) 980 (25) 343 (25) 668 (26) 29 (16)
Caucasian† 9512 (99) 6458 (99) 3054 (99) 1058 (99) 2014 (99) 144 (99)
= 9 years of education 7995 (63) 5279 (60) 2731 (69) 920 (69) 1850 (70) 111 (60)
Living alone‡ 4890 (40) 3386 (39) 1504 (39) 540 (44) 960 (37) 80 (44)
Ever smoked 8260 (65) 5709 (66) 2551 (65) 910 (69) 1628 (62) 134 (74)
MMSE < 18 703 (5) 269 (3) 434 (11) 290 (21) 186 (7) 9 (5)
MMSE [Median (IQR)] 27 (24–28) 27 (25–29) 25 (22–28) 24 (20–27) 25 (22–28) 27 (24–29)
ADL 11 and above 1488 (12) 770 (9) 718 (18) 438 (34) 333 (13) 23 (13)
ADL [Median (IQR)] 2 (0–6) 1 (0–5) 3 (0–8) 6 (2–13) 2 (0–6) 1.5 (0–6)
Poor self perceived health 4058 (32) 2520 (29) 1538 (39) 670 (51) 925 (36) 52 (28)
Sight or hearing problem 4059 (31) 2630 (30) 1429 (35) 606 (42) 859 (32) 62 (33)
Screening AGECAT O3+ 815 (6) 333 (4) 482 (12) 317 (21) 212 (8) 15 (8)
Self reported depression 1122 (9) 789 (9) 333 (8) 94 (7) 226 (9) 26 (14)
Chronic disease* 7989 (61) 5473 (62) 2516 (60) 933 (62) 1582 (59) 122 (65)
Dementia prevalence 8.4 (7–9) 6.0 (5–7) 13.8 (12–16) 27.7 (23–33) 5.9 (4–8) 16.8 (5–45)
Depression prevalence 9.3 (8–11) 9.3 (8–11) 9.2 (7–12) 14.8 (11–20) 5.8 (4–8) 13.4 (4–38)
† Was not asked in first year of interviewing. ‡ Not asked of individuals living in residential homes* Ever had angina, heart attack, stoke, arthritis or 
Parkinson's Disease. IQR (Interquartile range: 25th percentile – 75th percentile)BMC Public Health 2004, 4 http://www.biomedcentral.com/1471-2458/4/12
Page 7 of 10
(page number not for citation purposes)
Table 4: Predictors for each type of loss to follow-up from the multivariable model.
Dead Refused Moved
Factor OR† 95% CI‡ OR† 95% CI‡ OR† 95% CI‡
Age 65–74 1.0 - 1.0 - 1.0 -
75–79 1.7 (1.4 – 2.2) 1.1 (1.0 – 1.2) 1.0 (0.7 – 1.5)
80–84 2.3 (1.9 – 2.9) 0.8 (0.7 – 1.0) 1.0 (0.6 – 1.5)
85–89 3.0 (2.4 – 3.8) 0.9 (0.7 – 1.0) 1.1 (0.6 – 1.7)
90+ 4.5 (3.5 – 5.7) 0.8 (0.6 – 0.9) 1.8 (1.1 – 3.1)
MMSE <18 4.4 (3.5 – 5.7) 4.3 (3.3 – 6.6) 1.0 -
18–21 2.9 (2.3 – 3.5) 4.3 (3.6 – 5.1)
22–25 1.7 (1.4 – 1.9) 2.4 (2.1 – 2.7)
26–30 1.0 - 1.0 -
Missing 6.0 (4.1 – 8.7) 9.1 (6.0 – 13.6) 3.3 (1.0 – 11.1)
ADL score 0–10 1.0 - Not included Not included
11–18 2.2 (1.9 – 2.6)
Missing 2.4 (1.4 – 4.0)
Men Excl.SR Health* 1.6 (1.4 – 2.0) Not included Not included
Poor SR Health§ 3.6 (3.0 – 4.4)
Missing SRH 3.1 (1.7 – 5.6)
Women Excl.SR Health* 1.0 (0.8 – 1.2)
Poor SR Health§ 1.7 (1.4 – 2.0)
Missing SRH 2.4 (1.3 – 4.3)
Smoking No 0.7 (0.6 – 0.9) Not included 1.0 -
Yes 1.0 - 1.7 (1.1 – 2.7)
Missing 0.6 (0.3 – 1.1) None
Centre Cambridge Not included 1.4 (1.3 – 1.6) Not included
Gwynedd 1.7 (1.5 – 1.8)
Newcastle 1.3 (1.2 – 1.5)
Nottingham 1.1 (1.0 – 1.3)
Oxford 1.0 (0.9 – 1.1)
>9 years of education Not included 0.8 (0.7 – 0.9) Not included
Living alone Not included 0.8 (0.7 – 0.9) Not included
Living family / friends 1.0 -
Residential home Not included 0.5 (0.3 – 0.6) 0.9 (0.4 – 2.2)
Own home Not included Not included 1.0 -
Warden controlled 0.4 (0.2 – 0.9)
Self reported depression Not included Not included 1.7 (1.1 – 2.7)
Never married / cohabited Not included Not included 1.7 (1.2 – 2.5)
Screening AGECAT O3+ Not included Not included 2.0 (1.0 – 4.0)
† Odds ratio ‡ 95% confidence interval. Not included (variable not included in multivariable analysis) * Excl (Excellent/Good) self-reported health 
(SRH) §Poor (Poor/Fair) self-reported healthBMC Public Health 2004, 4 http://www.biomedcentral.com/1471-2458/4/12
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women, poor functioning and with less education were all
more likely to drop-out, but people living alone were less
likely to drop out. In addition there was a weak but non-
significant effect of ethnicity (Caucasian versus other),
and no effects of smoking and self-perceived health.
Discussion
A difference in mortality was found between those ini-
tially able to undertake the study and those who refused,
though the difference was small. The small number of
individuals who had moved before the first interview had
a higher mortality than those who did undertake the inter-
view. This may be because ill health or inability to remain
in their own home caused them to move, despite efforts
to track down all the residential care homes in the centres
themselves. There is much mobility amongst the old-age
population to retirement communities and for closeness
to family members [40-42]. Initial non-response bias may
well have been generated by the 23% of the population
who either refused or moved, especially with the higher
death rate in the movers, however the social class and gen-
eral demographic data is close to that seen in the popula-
tion of the centres concerned (C McCracken, unpublished
data).
The method of using volunteer groups minimises the lon-
gitudinal dropout however initial response to the com-
plete population is low. Others like CFAS have a fairly
constant rate of refusal for both the initial non-response
and the longitudinal component [14], hence initially they
may be less biased. However with time and many longitu-
dinal waves the two types of study will become increas-
ingly similar in characteristics. Each analysis in any
population-based study will require careful consideration
of the potential bias that these two very different dropout
mechanisms introduce.
Following a successful interview at baseline the predictors
for drop out to the second wave due to death were
increased age, being male, being impaired for activities of
daily living (ADL), having poor self perceived health,
being a smoker and poor cognitive ability. These findings
are almost identical to the predictors of 5-year mortality in
the Canadian Study of Health and Aging (CSHA) [6]
except our weak effect of smoking was not a predictor in
the CSHA. As with the CSHA, our big effect of institution-
alisation (18% in deceased at wave 2 compared with 3%
in respondents) found with a univariate analysis disap-
peared when physical and cognitive factors were intro-
duced to a multivariable analysis. This study did not find
any association between self-reported depression and
death in contrast to other studies [43], however the effect
is not clear cut; there was no evidence with self-reported
depression, but some evidence of an increased prevalence
of depression using the AGECAT diagnosis, although this
was not statistically significant.
Similarly individuals who refused to take part in further
interviews were more likely to have poor cognitive ability,
but were also more likely to have less years of full-time
education and be living in their own home and be living
alone. The fact that attrition not due to death was related
to only a few factors was encouraging as this attrition is
essentially a study design issue. These findings are quite
similar to those in Longitudinal Ageing Study Amsterdam
[4] where refusers were found to have less years of full-
time education, however unlike CFAS they were more
likely to be living with others. In CFAS there were also
more refusals in the rural centres. It is interesting to com-
pare this result with two North American studies, where
more populated areas and very large cities were associated
with higher dropout [5,13].
Individuals who moved away or were uncontactable were
more likely to be single, smokers, potentially demented
and have self-reported depression and were less likely to
have moved if they were already in warden controlled
accommodation at baseline. We found little suggestion of
an age effect in our multivariable analysis while univariate
analyses previously have found movers to be slightly older
than continuing respondents and the 'hard to find'
slightly younger [4]. Our findings add to the sparse litera-
ture findings so far that movers have worse psychological
and physical health [5].
Overall individuals who were unable to undertake a
proper cognitive assessment were more likely to have all
three types of attrition, and having an incomplete inter-
view (measured by incomplete responses to self-reported
health and ADL impairments) was associated with higher
levels of mortality. This could possibly indicate that these
individuals were already in terminal decline, however the
measurement of their exact level was difficult to ascertain.
Conclusions
Factors that influence dropout can potentially influence
any results from longitudinal studies. The findings pre-
sented here suggest that different types of dropout
between waves will affect different results. No factors
affected different types of attrition in different directions,
which makes adjusting for attrition biases possible. The
longitudinal estimates that will be most affected by the
attrition biases presented here will be analyses related to
age (mortality effects only), cognitive ability, poor func-
tioning, smoking history, residential status/population
mobility and self-perceived health status, and to a lesser
extent changes in marital status, social contacts and self-
reported depression.BMC Public Health 2004, 4 http://www.biomedcentral.com/1471-2458/4/12
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CFAS would not appear to be more biased than any other
longitudinal study on ageing, however many of the larger
studies have not properly investigated their drop-out
mechanisms, making comparisons difficult [4]. Also, dif-
ferent ratios of the types of attrition will mean results from
other studies may be affected differently to our own. All
researchers should consider attrition bias in any analysis
they undertake, and papers on the overall pattern and
breakdown of attrition are useful to other researchers in
the field.
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